Colusa Generating Station (06-AFC-9) Response to Item 1
Responses to February 21, 2007 Emerald Farms Petition Air Quality

1. AIR QUALITY
IMPACT OF COLUSA GENERATING STATION ON AMBIENT OZONE

As a result of daily operations, the proposed Colusa Generating Station (CGS) will emit carbon
monoxide (CO), oxides of nitrogen (NOy), oxides of sulfur (SOy), particulate matter less than
10 microns in diameter (PMyg), particulate matter less than 2.5 microns in diameter (PM ),
volatile organic compounds (VOCs), and polycyclic aromatic hydrocarbons (PAHs). As
discussed in the related portion of this response, Agricultural Resource Impact Analysis
(beginning on page 1-6), pollutant modeling and analyses demonstrate that air and soil
concentrations® of these pollutants will be below applicable crop-protective ambient air quality
standards.

Another pollutant that is of concern for its impacts is Oz, which can be formed from precursors
emitted from the project. Local and regional O; concentrations are expected to decrease as a
result of the proposed CGS. The basis for the expected regional decrease in Oz concentration,
as a result of the CGS, is the focus of this paper.

The Applicant demonstrates in this document that both the immediate and regional O3
concentrations are predicted to decrease. Hence, no impacts to agricultural resources
associated with increased O3 concentrations are anticipated.

Potential Impacts of O3

Scientific research and regulatory agency publications have shown that ground level O3 can
have adverse effects on public health, sensitive populations (i.e., asthmatics, children, and the
elderly), and public welfare (visibility, animals, crops, vegetation, and buildings). Two recent
and comprehensive publications on the effects of O3 are the U.S. Environmental Protection
Agency’s criteria document (U.S. EPA, 2006a) and staff paper (U.S. EPA, 2007). These
documents will serve as the bases for the U.S. EPA’s upcoming decision-making process to
either revise or retain the current primary and secondary National Ambient Air Quality Standards
(NAAQS) for Oz. As used in this document, O3 refers to ground level ozone found in the earth’s
troposphere.

Based on the information found in the U.S. EPA reports and elsewhere in the literature, it is
clear that the formation of O3 (by atmospheric reactions) involves two main classes of precursor
pollutants, VOCs and NOx. The proposed CGS will emit both VOCs and NOy as a result of the
combustion of fuels for daily operations. Therefore, it may seem logical to conclude that an
increase in Oz will occur on both an immediate scale (in the direct vicinity surrounding the CGS)
and a regional scale (throughout the air basin) as a result of the proposed CGS.

O3 Concentration Decreases in the Immediate Vicinity of the CGS

According to a U.S. EPA report (U.S. EPA, 2006b, p. AX2-3), “Tropospheric photochemistry
leading to the formation of Oz and other photochemical air pollutants is complex, involving
thousands of chemical reactions and thousands of stable and reactive intermediate products.”
Two of the primary classes of compounds involved in these reactions are NOx and VOCs. This
analysis focuses on NOyx because of the role played by the reaction of NOx compounds in the
reduction of O3 concentrations surrounding the emission source.

! Concentrations in soil were not predicted for CO, NOy, SOy, PMy,, and Os, due to a lack of soil
benchmarks (i.e., soil-related pathways are expected to be minor).
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NOyx emissions are a class of precursor pollutants comprised of two compounds: nitric oxide
(NO) and nitrogen dioxide (NO;). Although at high concentrations both NOx compounds are
potentially harmful, “...the ambient levels of NOy are usually well below the concentrations
believed to contribute to adverse health effects. The low ambient concentrations are due
primarily to the relatively rapid reactions that occur when NO and NO, are emitted into the
atmosphere. The main reason for regulating NOx emissions is the suppression of these
atmospheric reactions, which create ozone and other reaction products that are associated with
adverse health effects. Nitrogen oxides are one of the most important reactants in O3 formation”
(U.S. EPA, 2006c).

One of the fundamental paths for Oz production is the photochemical reaction of NO, by solar
radiation in the ultraviolet spectrum to yield NO and a ground-state oxygen (O°®) atom. In
simplified terms, this means that NO, reacts in the presence of sunlight to form NO and O° as
shown by Reaction 1. In order to stage this discussion, it is important to point out that stack
emissions of NOy are generally approximated at 90 percent NO and 10 percent NO, (U.S. EPA,
2004).

Reaction 1. NO, + sunlight - NO +O°*

The O® atom in this reaction will then react with molecular oxygen (O) to form O3, as shown in
Reaction 2.

Reaction 2. O° +0, + Air —» O, + Air

It is important to point out that O3 also reacts with NO, as shown in Reaction 3, to reform NO,.

Reaction3. NO+0O, - NO, +0,

Hence, Reactions 1 through 3 represent no net production of Os;. Because the stack emissions
of NOy are 90 percent NO, and NO rapidly reacts with Oz, “this reaction [Reaction 3] is
responsible for Oz decreases found near sources of NO (e.g., highways), especially at night”
(U.S. EPA, 2006b, p. AX2-5). Hence, the cumulative effect of this relationship is an initial
decrease in Oz in the immediate vicinity of the source.

Theoretically, NO and NO; will over time continue to disperse from the emission source to a
regional scale. As this occurs, a conversion to and net gain of O3 begins to occur due to the
increased presence of reactive radical species that provide an alternative path to O; formation.
These species form as reactive VOCs oxidize through atmospheric reactions. The role of VOCs
in the accumulation of Os is briefly discussed in the subsequent section.

Reaction 3 and the reduction of O close to sources of NO is a widely recognized phenomenon
and is also the basis for specific emissions modeling efforts approved by the U.S. EPA. Two
such specific modeling methods are the Ozone Limiting Method (OLM) and Plume Volume
Molar Ratio Method (PVMRM). OLM (the model approved by the regulatory agencies reviewing
this application) and PVMRM modeling allow the user to predict NO, concentration levels at
specified receptor sites. The models determine the amount of NO in the atmosphere due to an
emission source based on the source’s initial emission rate and the conversion of NO to NO, as
shown in Reaction 3 (note that the initial emissions at the stack are approximately 90 percent
NO). As a plume of stack gas disperses from the source, NO will convert to NO, based on the
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available amount of O in that plume of air. Hence, the plume will initially reduce O; as it
disperses from the source.

The purpose of relating this information is not to describe the methodology of these models, but
to demonstrate the validity of Reaction 3 and its role in O3 concentration reductions close to
emission sources of NO.

The information provided above supports the conclusion that the immediate area surrounding
the proposed CGS will experience decreased concentrations of O3 as Reactions 1 through 3
proceed. This is in large part due to the prevalence of Reaction 3 in the immediate area, which
is favored by NOy in the stack gas being overwhelmingly NO and the fact that Reaction 3 can
proceed independently without intermediate reactions or sunlight. As NO and NO, disperse on
a regional scale into the Sacramento Valley Air Basin, other reactants (discussed in the next
section) aid in and favor the formation of O;. However, the Applicant has taken measures to
offset precursor emissions to decrease Oz on a regional scale.

Contrary to this conclusion, the Applicant demonstrates in this document that both the
immediate (due to the chemistry of the O3 formation) and regional (due to emissions offset
measures taken by the Applicant) Os; concentrations are predicted to decrease.

Regional O; Concentration Decreases

The Applicant will mitigate regional increases in Oz concentrations by purchasing both stationary
source and agricultural burning cessation emission reduction credits (ERCs). Agricultural
burning of crop stubble is a is common practice and is a significant source of air pollution in
many parts of Colusa County and surrounding counties, which are part of the Sacramento
Valley Air Basin.

The regional atmospheric reaction of O3 precursor pollutants is a complex scenario and a
detailed explanation of this chemistry is beyond the scope of this discussion. For more
information on this topic, please refer to the U.S. EPA’s criteria document (2006a) and staff
paper (2007). An overly simplified regional scale scenario of the formation of Oz is presented in
this document, which depicts Oz formation through four of the fundamental reactions involved in
O; formation (Reactions 1 through 4).

Of particular interest is the contribution of VOCs in the generation of O;. According to the

U.S. EPA (2006b, p. AX2-5), “The oxidation of reactive VOCs leads to the formation of reactive
radical species that allow the conversion of NO to NO2 without the participation of Os,” as shown
in Reaction 4.

NO HO: RO, >NO,

Reaction 4.

“Oj3 can, therefore, accumulate as NO, photolyzes as in reaction AX2-1 [shown as Reaction 1]
followed by reaction AX2-2 [shown as Reaction 2]” (U.S. EPA, 2006b, p. AX2-5).

In simplified terms, VOCs react and form reactive species that allow the conversion of NO to
NO, without reducing existing Oz levels (which occurs in Reaction 3); hence, as NO, reacts to
form O3, an increase in O3 concentrations occurs. The rate of O3 formation by this mechanism
is slower because of the intermediate reactions required. It is therefore a larger contributor to
O3 formation on a regional scale. Based on the information presented above, which is derived
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from U.S. EPA's criteria document (2006a) and staff paper (2007), a clear relation has been
established between NOx, VOCs, and the formation of Os.

O3 is not directly emitted from the proposed CGS’s combustion sources. However, the
chemistry of O3 formation presented above provides a scientific basis for U.S. EPA’s and other
air regulatory agencies’ regulation of VOCs and NOy in an effort to curtail O3 concentration
levels. As mentioned previously, the proposed CGS will emit both VOCs and NOy, but ERCs to
be provided by the Applicant will result in net decrease of these emissions within the air basin.

The Applicant has proposed more VOC ERCs than necessary to offset all of the CGS VOC
emissions. Under regulations adopted recognizing the contributions of both VOC and NOy to O3
formation discussed above, the excess VOC ERCs may be added to the proposed NOx ERCs
to offset NOyx emissions from the CGS.

A summary of CGS’s ERC offsets, emissions, and offset ratios is provided in Tables 1
through 3.

Table 1
Total ERC Offsets (actual tons)
1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Annual
Pollutant (tons) (tons) (tons) (tons) (tons)
NOx 38.8 35.3 26.4 40.9 141.4
vVOC 62.9 60.3 54.8 64.8 242.8
Sum (tons) 384.2
Table 2
CGS Annual Controlled Project Emissions
1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Annual
Pollutant (tons) (tons) (tons) (tons) (tons)
NOx 45.77 43.77 51.57 44.47 185.6
vVOC 12.51 11.81 12.01 11.91 48.2
Sum (tons) 233.8
Table 3
Offset Ratio
1st 2nd 3rd 4th
Pollutant | Quarter Quarter Quarter Quarter Annual
NOx 0.85 0.81 0.51 0.92 0.76
vVOC 5.03 5.11 4.57 5.44 5.03
Sum 1.6
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As shown, CGS'’s proposed offsets will result in a net reduction of O3 precursors in the
Sacramento Valley Air Basin by a factor of 1.6. Therefore, it is expected that a regional
reduction of Oz concentrations will occur.

Conclusion

Through the information provided in this document, the Applicant has demonstrated that the
proposed CGS project will not contribute to adverse effects associated with elevated O3
concentrations either in the immediate vicinity or on a regional scale. Because of the nature of
the chemical reactions, there is a reduction in Os in the vicinity of the Project. On a regional
basis, the emissions are offset through the use of Emission Reduction Credits in excess of the
Project’'s emissions. The emissions controls and offsets are therefore protective of the
agricultural resources as well as the human population.
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AGRICULTURAL RESOURCE IMPACT ANALYSIS

The operation of the proposed Colusa Generating Station (CGS) will not have an adverse impact
on agricultural resources or operations. The pollutant ground-level concentrations resulting from
the generating station, even during the worst-case operational and meteorological scenarios, will
be below available crop-protective ambient air quality standards and below the concentrations
shown through independent studies to produce no significant loss of yield of agricultural crops. In
particular, the existing ozone concentrations will not increase as a result of CGS operations. This
is discussed in the previous portion of this response, Impact of Colusa Generating Station on
Ambient Ozone (see page 1-1). These conclusions are based both on the existing analysis
comparing the air quality impacts of the proposed project to the applicable standards as reported
in the Application for Certification (AFC) filed with the California Energy Commission (CEC) under
Docket No. 06-AFC-9, and on further analysis reported here comparing the air quality impacts of
the proposed project to results of agricultural studies. Each of these is discussed below.

It is important to note that the impacts discussed below are evaluated as if only increases to
emissions would occur. However, emission reductions will be required as a condition of
certification for many of the pollutants potentially emitted from the plant. These pollutants
include oxides of nitrogen (NOy), sulfur dioxide (SO,), volatile organic compounds (VOCs), and
particulate matter less than 10 microns in diameter (PM,). These reductions will originate from
the cessation of agricultural burning and from emission reductions at stationary sources within
the region. By regulation, nearby reductions must equal at least 120 percent of the increases,
and reductions farther away must equal at least 150 percent of the increases, resulting in a net
reduction of emissions within the air basin.

Analyses Included in the Application for Certification

The potential impacts to air quality in the ambient air surrounding the proposed Colusa
Generating Station caused by its operational emissions were evaluated for compliance with air
guality standards in the AFC (Section 8.1.2.4). The impacts, when evaluated in combination
with the existing measured background concentrations of air pollutants, were found not to cause
any new violation of any ambient air quality standard established by the U.S. Environmental
Protection Agency (U.S. EPA) or contribute significantly to any existing violation of any air
quality standard established by the California Air Resources Board. Implicit in this analysis is
the evaluation of soils, crops, and vegetation, and finding that no significant potential impact will
occur to these resources. The air quality standards are explicitly set at levels to protect both
human health and crops.2 Impacts of the Colusa Generating Station emissions were compared

2 In accordance with Sections 108 and 109 of the Clean Air Act (Act) the U.S. EPA has established, and
periodically reviews, national ambient air quality standards (NAAQS) for air pollutants. Section 108 (42 U.S.C.
7408) directs the Administrator of the U.S. EPA to identify pollutants which “may reasonably be anticipated to
endanger public health and welfare” and to issue air quality criteria for them. These air quality criteria are to
“accurately reflect the latest scientific knowledge useful in indicating the kind and extent of all identifiable
effects on public health or welfare which may be expected from the presence of [a] pollutant in the ambient air .
..." Section 109 (42 U.S.C. 7409) directs the Administrator to propose and promulgate “primary” and
“secondary” NAAQS for pollutants identified under Section 108. Section 109(b)(1) defines a primary standard
as one “the attainment and maintenance of which, in the judgment of the Administrator, based on the criteria
and allowing for an adequate margin of safety, [are] requisite to protect public health.” A secondary standard,
as defined in Section 109(b)(2), must “specify a level of air quality the attainment and maintenance of which, in
the judgment of the Administrator, based on [the] criteria, are requisite to protect the public welfare from any
known or anticipated adverse effects associated with the presence of [the] pollutant in the ambient air.”
Welfare effects, as defined in Section 302(h)[42 U.S.C. 7602(h)], include, but are not limited to, “effects on
soils, water, crops, vegetation, manmade materials, animals, wildlife, weather, visibility and climate, damage to
and deterioration of property, and hazards to transportation, as well as effects on economic values and on
personal comfort and well-being.”
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in the AFC to both the primary and the secondary national ambient air quality standards
(NAAQS), which are identical for many pollutants.

The impacts to air quality—related values were also evaluated in the AFC (Section 8.1.2.5).
Impacts from normal plant operations on total nitrogen and sulfur deposition were compared to
U.S. Forest Service Class | Wilderness significant impact thresholds for vegetation and
ecosystems for wilderness areas. These thresholds are intended to provide a worst-case
analysis for highly sensitive ecosystems. All impacts are well below U.S. Forest Service
significance criteria. This indicates that crops, native vegetation, wildlife, and soils in the project
vicinity would not be adversely affected by NOx or sulfur dioxide (SO,) emissions.

Further Analysis on Air Quality Impacts and Crops

As a supplement to the air quality impact analysis in the AFC, further analysis on potential air
guality impacts to crops and vegetation was performed to address concerns raised by local
farmers. Air pollutants emitted from the stacks of the proposed generating station may be
transported to the surrounding agricultural lands, and some may eventually deposit and
accumulate on aboveground crop surfaces, as well as in soils. Therefore, the three media of
concern identified for this supplemental analysis are air, plants (crops), and soil. Although the
potential for bioaccumulation via root uptake is low for most chemicals of potential concern
(COPCs) addressed in this evaluation, some COPCs, e.g., polycyclic aromatic hydrocarbons
(PAHS), could bioaccumulate in plants at a minimal level (refer to the Uncertainties section,
below). Bioaccumulation may also occur through exposure to COPCs that deposit on plant
foliage or produce and are subsequently incorporated into plant tissues.

To address this secondary pathway, i.e., exposure through bioaccumulation, a quantitative
analysis was also performed for the protection of human health and herbivorous wildlife that
could consume crop or plant materials containing site-related COPCs. Soil benchmarks
protective of birds and mammals were used for part of this analysis. Because there are no
readily available soil or produce thresholds for the site-related COPCs that are protective of a
locally grown produce consumption scenario for humans, U.S. EPA Region 9 Preliminary
Remedial Goals (PRGs) for a residential exposure scenario were used (U.S. EPA, 2004a).
Although the exposure pathways addressed in the residential PRGs do not include the
consumption of produce, these screening levels are typically used as soil benchmarks
protective of children and adults under unrestricted land use (i.e., residential land use). In
addition, the air quality impact analysis performed in the AFC provides a quantitative evaluation
of the potential for impacts to human health based on use of air quality standards and other
criteria.

Development of Exposure Point Concentrations in Air and Soil

A risk-based screening approach was performed to further evaluate the potential for impacts to
agricultural resources in the area as a result of construction of the proposed generating station.
The first step in this supplemental screening analysis was to generate exposure point
concentrations (EPCs) in air and soil (via deposition) for comparison to the appropriate
benchmarks protective of the receptor groups of interest: crops, plants, humans, and wildlife.
As shown in Table 4, both criteria air pollutants (CO, NO,, SO,, PMy, and ozone) and toxic air
pollutants (twelve VOCs and eight PAHs) were identified as COPCs.

EPCs in Air. The maximum annual average pollutant concentrations in air expressed as

micrograms per cubic meter (ug/m?®) that are expected to result from operation of the CGS
(Table 4) are those that were reported in AFC (see AFC Table 8.1-24). In addition, maximum
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1-hour and 24-hour averages are presented in Table 4 for certain criteria air pollutants to
accommodate the study durations associated with the selected air screening benchmarks for
these COPCs.

The maximum air concentrations predicted for the site are intentionally conservative estimates
that are likely to over-predict actual EPCs to which receptors may be subjected. As discussed
in detail in the AFC, the “Total Predicted Concentration” column in Table 8.1-24 is the worst-
case CGS impact added to the worst-case background measurement for criteria air pollutants.
Background concentrations were not considered for the toxic air pollutants. The worst-case
CGS impact was determined by looking at all types of operating scenarios, including startup,
shutdown and part load, and all types of meteorological conditions, including inversions. The
worst-case background measurement for the criteria air pollutants was the highest
concentration reported within the past three years. In addition, the location of the maximum
impact from the CGS is typically close to the generating station. Concentrations decrease with
increased distance from the plant. Using the maximum concentration to represent the
concentration at all crop locations is also a conservative assumption that was used for alll
COPCs. Therefore, actual receptor exposures will most likely be lower than those shown in
Table 4.

Project-specific impacts of ozone were not modeled, as ozone is more appropriately evaluated
on a regional scale. However, the offsets provided by the Applicant will reduce ozone
precursors. A more detailed explanation of ozone formation and precursor offsets is discussed
in the first portion of this response to Item 1, Impact of Colusa Generating Station on Ambient
Ozone (see page 1-1). The concentrations of ozone in air presented in Table 4 represent the
highest background concentrations measured in 1-hour and 8-hour periods on a regional basis
between 2003 and 2005.

EPCs in Soil. Total predicted concentrations in soil presented in Table 4 were calculated by
first multiplying the maximum annual average concentrations in air by a worst-case deposition
velocity of 2 centimeters per second (cm/sec), as recommended by the Office of Environmental
Health Hazard Assessment (OEHHA) and California Air Resources Board (CARB) (OEHHA and
CARB 2003). This calculation generates a worst-case annual deposition rate. Adjustments to
the units of the resulting deposition rates for each COPC were made to convert these rates to
grams per square meter per year (g/m*year). Finally, the annual predicted concentrations in
soil were calculated by applying soil depth and density defaults of 0.15 meter (or 6 inches) and
1,601.86 kilograms per cubic meter (kg/m?) to the annual deposition rates. Since the predicted
soil concentrations were calculated by applying conservative deposition rates to the estimated
worst-case air concentrations, the COPC concentrations estimated for soil are also
representative of worst-case conditions.

A brief online review of root depth zones for crops revealed that most agricultural crops have
roots extending to 4 or 5 feet below ground surface (bgs), but some even extend to 6 feet if
unrestricted (Westland Water District, 2007). Some vegetables have shallower root depth
zones, such as cole crops (cabbage, broccoli, Brussels sprouts, and cauliflower), onions, and
radishes, which only extend to 1 foot bgs (Sanders, 1993). One of the assumptions inherent in
the air-to-soil model used to predict COPC concentrations for the site is that concentrations in
soil decrease with increasing depth. In other words, COPC concentrations in soil resulting from
atmospheric deposition tend to attenuate as they migrate below the soil surface. Therefore, use
of a soil depth of 6 inches bgs in the model to predict soil concentrations is expected to
overestimate the actual exposure level for most crops because their roots extend much deeper.
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However, the conservative root depth zone of 6 inches was used to be protective of all possible
crops and plants.

Soil concentrations were not predicted for the criteria air pollutants because soil-related
pathways are expected to be minor for this group of COPCs. In addition, lack of soil screening
benchmarks for these COPCs precludes the need for EPCs in soil.

The modeled air and soil concentrations for the site shown in Table 4 were used as the EPCs in
this supplemental analysis and were compared to the air and soil screening benchmarks
discussed below. The following section describes the benchmark selection process and
presents the final benchmarks for each COPC.

Identification of Air and Soil Screening Benchmarks

The air and soil screening benchmarks selected for use in this evaluation are presented in
Tables 5 through 8. As air-based benchmarks protective of crops and plants were not identified
for the toxic air pollutants (VOCs and PAHS), only benchmarks for criteria air pollutants (NO,,
SO, and ozone) are shown in Table 5. No benchmarks protective of plants were found for CO
and PMyo. Similarly, Table 6 presents the soil-based benchmarks protective of crops and plants
for the toxic air pollutants only, as no benchmarks were identified for the criteria air pollutants.
Table 9 provides a brief summary of the information available in the sources and studies
reviewed during the selection of air and soil screening benchmarks for crops and plants.

Tables 7 and 8 present the soil and air screening benchmarks protective of humans and wildlife,
and Table 10 summarizes the available wildlife benchmarks reviewed during the literature
searches.

Screening Benchmarks for Plants. In the process of selecting air-based benchmarks for
crops, independent studies were reviewed in which the effects on various agricultural products
from exposure to different criteria air pollutants, both individually and in various combinations.
Many of these studies were conducted in conjunction with the development of the ambient air
quality standards. The studies most applicable to the analysis at hand are those that report
pollutant concentrations that produce a “no effect” endpoint for plant growth or yield, or visible
signs of stress to foliage or roots (in other words, studies wherein the research sought to
guantify level(s) of pollutants that would be “safe” with respect to exposure to crops). However,
air concentrations associated with some measurable effect were also reviewed, as some “effect
levels” are lower than “no effect levels” depending on the particular crop species evaluated in
the study, as well as other factors that may influence the study endpoints that are not always
well understood in terms of contributing to crop sensitivity to pollutant exposure (i.e., soil nutrient
levels, temperature, soil pH, moisture content, etc.). Therefore, the general approach for
identifying appropriate air-based benchmarks for plants involved compiling studies
demonstrating no effects and effect levels (when lower than no effect levels) for all crop species
provided in the documents listed below. Study duration was also considered in terms of
comparability to predicted site concentrations. Professional judgment was used to select the
most appropriate studies for this supplemental analysis.

A summary of the research studies on criteria pollutants and crops reviewed by U.S. EPA in
support of the development of the NAAQS discussed above and other studies is presented in
Table 9. Studies on crops presented in the air quality criteria documents and related reports
were reviewed in the development of air-based screening benchmarks:
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° Air Quality Criteria for Oxides of Nitrogen (U.S. EPA, 1993).

° Air Quality Criteria for Carbon Monoxide (U.S. EPA, 2000).

. Air Quality Criteria for Particulate Matter and Sulfur Oxides (Final) (U.S. EPA,
1982).

° Air Quality Criteria for Particulate Matter (U.S. EPA, 2004b).

. Air Pollution Effects on Terrestrial Ecosystems (U.S. EPA, 1983).
Air Quality Criteria for Ozone and Other Photochemical Oxidants (U.S. EPA,
1986, 2006).

Table 6 does not present an exhaustive listing of all studies that may pertain to this subject.
However, the data found regarding phytotoxic effects on specific crop species were deemed
adequate for the selection of no-effects or lowest-effects benchmarks for three of the five criteria
air pollutants (NOy, SOy, and ozone).

The U.S. EPA sulfur oxide criteria document (U.S. EPA, 1982) provides the following overview
of the response of plants to SO, exposure.

“...Entrance of SO, into the plant through leaf openings called stomata, and contact
within the leaf with wet cellular membranes and subsequent liquid phase reactions
results in the formation of sulfite and sulfate compounds. The formation of these
compounds can initiate changes within the plant metabolic systems that will produce
physiological dysfunctions. If sufficient physiological modifications occur, plant
homeostasis or equilibrium is disturbed and visible symptoms of injury may occur and
plant recovery is less probable.

Several plant responses to exposure to SO, and related sulfur compounds are possible:
(1) fertilizer effects appearing as increased growth and yield; (2) no detectable
responses; (3) injury manifested as growth and yield reductions without visible symptom
expression on the foliage or with only very minor foliar symptoms that are difficult to
attribute to air pollution without comparing them to a control set of plants grown in
pollution-free conditions; (4) injury exhibited as chronic or acute symptoms on foliage
with or without associated reductions in growth and yield; and (5) death of plants and
plant communities.”

The U.S. EPA nitrogen oxide criteria document (U.S. EPA, 1993) provides the following
overview of the response of plants to NO, exposure.

“Of the various nitrogen oxides (NOy) in the ambient air, only nitric oxide (NO) and
nitrogen dioxide (NO,) have been considered important phytotoxicants; however, there is
growing concern that nitric acid (HNOz) may also impact vegetation.

Of the three major atmospheric pollutants (O3, NO,, and SO,), NO; is the least likely to
cause visible injury because of both its relatively low phytotoxicity and its low ambient
concentrations. In combination with other pollutants, however, NO, has the potential to
modify the injury associated with the other gases. Most descriptions of injury arise from
controlled environmental studies.

The occurrence and magnitude of the vegetational effects depend on the concentration
of the pollutant, the duration of the exposure, the length of time between exposures, and
the various environmental and biological factors that influence the response.
Biochemical changes within the plants can be expressed as visible foliar injury,
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premature senescence, increased leaf abscission, and altered plant growth and yield.
These changes at the individual plant level may lead to altered reproduction, changes in
competitive ability or reduction of plant vigor. The linkages among altered biochemical
processes, foliar injury, and reduced plant yield are not well understood. Likewise, no
clear relationship exists between foliar injury and reduced plant yield for species in which
the foliage is not part of the yield. However, when found, the injury is usually associated
with and confined to areas near specific industrial sources.”

No phytotoxicity data were readily available on PM;,, or CO effects to crops. However, the fact
that the identified pollutant studies provide support that the NAAQS are crop protective, coupled
with demonstrated compliance with the NAAQS for PM,q and CO (see AFC Section 8.1)
ensures that PM;o and CO impacts to crops will also be insignificant. The U.S. EPA PM, and
CO criteria documents make the following statements regarding research on the effects on
plants from these two pollutants.

“Though effects of specific chemical fractions of PM have been described, there has
been relatively little research aimed at defining the effects of unspeciated PM on Plants
or ecosystems...While size is related to the mode and magnitude of deposition to
vegetated landscapes and may be a useful surrogate for chemical constitution, PM size
classes do not necessarily have specific differential relevance for vegetative
effects...Therefore, assessment of atmospheric PM deposition and effects on vegetation
unavoidably include discussion of NO3; and S0,% and associated compounds involved in
acidic and acidifying deposition” (U.S. EPA, 2004b).

“Because plants can both metabolize and produce CO, trace levels are considered a
normal constituent of the natural environment. Although ambient concentrations of CO
in the vicinity of urban and industrial areas can exceed global background levels, there
are no reports of these currently measured levels of CO producing any adverse effects
on plants or microorganisms” (U.S. EPA, 2000).

Soil-based benchmarks protective of crops and plants were drawn from the following sources:

. Oak Ridge National Laboratory (ORNL) Risk Assessment Information System
(RAIS) database query January 2007.

. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste
Combustion Facilities (U.S. EPA, 1999).

. U.S. EPA Region 5 Soil Ecological Screening Levels (U.S. EPA, 2003).

. U.S. EPA ECOTOX database query, January 2007.

The final soil benchmarks are shown in Table 6 and more detailed information regarding the
benchmark and source for each COPC is provided in Table 9. For most COPCs, only one of
the sources listed above provided a corresponding benchmark. In the event that more than one
benchmark was available, the lowest value was selected. The plant or crop species used in the
study upon which the benchmark was derived, as well as the test endpoints, are provided when
available.

In the absence of plant-specific soil benchmarks for formaldehyde, benzene, and ethylbenzene,
generic benchmarks presented by the Dutch Target values and Dutch Intervention Values were
used. Dutch Target Values for soil are related to negligible risk for ecosystems. This is
assumed to be 1 percent of the Maximal Permissible Risk (MPR) level for ecosystems, where
MPR is the concentration expected to be hazardous for 5 percent of the species in the
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ecosystem, or the 95 percent protection level. The relationship between soil concentration and
irreparable damage to terrestrial species composition and the relationship between soil
concentration and adverse effects on microbial and enzymatic processes were derived to
guantify the ecotoxicological effects on ecosystems. The ecological Intervention Value is the
concentration expected to be hazardous to 50 percent of the species in the ecosystem. It
cannot be assumed that sensitive species will be protected at the Intervention levels.

Screening Benchmarks for Humans. As discussed previously, some of the site-related
COPCs (i.e., HPAHSs) have the potential to bioaccumulate in crops either through soil-to-root
uptake or direct contact of airborne particulates with aboveground foliage. Consumers of these
crops might then be exposed to site-related COPCs; therefore, the level of exposure and risk for
human consumers of locally grown produce was examined. The U.S. EPA Region 9 PRGs
protective of a residential land use scenario (U.S. EPA, 2004) were compared to predicted site
soil concentrations in the absence of generic benchmarks relevant to a locally grown (or even
homegrown) produce consumption scenario. Although the residential PRGs do not specifically
address this secondary pathway, they are typically among the most widely used available soil
benchmarks protective of humans and are commonly used to assess the potential for
unrestricted land use at properties throughout California. The California-modified PRGs, which
are based on Cal-EPA's toxicity values, were used when available.

No threshold levels or standards specific to toxic and bioaccumulative contaminants in produce
were identified for the COPCs related to the site. FDA Action Levels or Tolerance Levels and
Market Basket values are available only for a limited number of chemicals known to be highly
persistent and biomagnify in the environment, including mercury, PCBs, dioxins, and pesticides.
Therefore, the residential PRGs were selected to evaluate human exposure to COPCs in crops
in the absence of more appropriate benchmarks.

The residential PRGs are based on the following exposure pathways: incidental soil ingestion,
dermal contact with soil, inhalation of soil particles (dust), and inhalation of volatile organic
compounds entering the atmosphere from soil. Based on the assumption that soil and plant
tissue concentrations originating from atmospheric deposition of site-related COPCs are
basically equivalent, the incidental soil ingestion pathway included in the residential PRGs
indirectly addresses produce consumption although the actual exposure level would depend
upon the amount of unwashed produce consumed. As demonstrated in the U.S. EPA’s
Ecological Soil Screening Levels (EcoSSLs) Guidance (2005), none of the HPAHSs are known to
be highly bioaccumulative in plant tissues, and readily available soil-to-plant uptake factors in
the EcoSSLs report derived from measured data range from 0.11 to 0.31 for the HPAHs
associated with the site. These values are below one, indicating that HPAH concentrations in
soil are higher than concentrations in co-located plant tissues.

The residential PRGs are based on the assumption that individuals spend a large portion of
their lives in one dwelling and are exposed regularly to chemicals in soil at that property through
incidental ingestion. Given that crop tissue concentrations are comparable to, and likely less
than, soil concentrations, and the frequency and duration of exposure to locally grown produce
may be less than exposure to soil at a residence, use of the PRGs is still expected to provide an
adequately conservative analysis for site soils and crops. Similarly, the PRGs for ambient air
are based on a residential scenario using Superfund exposure factors and were also included in
the screening evaluation for humans to supplement the air quality impact analysis performed in
the AFC.
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Screening Benchmarks for Wildlife. Screening benchmarks protective of wildlife were
selected from the following sources:

. U.S. EPA Region 5 Ecological Screening Levels (ESLs) for Soil and Air (August
2003); http://www.epa.gov/Region5/rcraca/edql.htm

° U.S. EPA Region 4 Soil Screening Benchmarks (SSBs) (November 2001);
http://rais.ornl.gov/homepage/eco_tool.shtml

. Oregon Department of Environmental Quality (ODEQ) Level Il Soil Screening

Level Values (SLVs) for birds and mammals (December 2001);
http://lwww.deq.state.or.us/wmc/pubs/docs/cu/GuidanceEcologicalRisk.pdf.

The final soil benchmarks are shown in Table 8 and more detailed information regarding the
benchmark and source for each COPC is provided in Table 10. Only U.S. EPA Region 5
provides air-based benchmarks, which are also presented in Tables 8 and 10. The Region 5
ESLs for air are based on toxicological data that was extrapolated to the wildlife receptor
selected by U.S. EPA (mink or belted kingfisher). It was assumed that the use of uncertainty
factors provided a conservative approach and would account for any respiratory differences and
responses between species.

For most COPCs, only one of the sources listed above provided a corresponding benchmark.
In the event that more than one benchmark was available, the lowest value was selected. The
animal species upon which the benchmark was derived are provided when available. Soll
benchmarks protective of birds were not available for any of the COPCs, which introduces an
uncertainty in the evaluation for this receptor group.

The benchmark sources listed above provide initial screening levels that were developed to
focus an evaluation on the pathways and COPCs that require further investigation. The
Region 5 ESLs, Region 4 SSBs, and ODEQ Level Il SLVs correspond to contaminant levels
associated with a low probability of unacceptable risks to ecological receptors. No soll
benchmarks were identified for six of the VOCs, and therefore, these COPCs could not be
gquantitatively evaluated.

Uncertainties

° The EPCs calculated for air and soil include worst-case assumptions and total
exposure that includes background for criteria pollutants, which likely
overestimates actual exposure levels to which receptors are subjected.

° A soil depth of 6 inches was assumed for purposes of calculating deposition
rates and soil concentrations. As previously described, most agricultural crops
have roots extending to 4 or 5 feet bgs, but some even extend to 6 feet if
unrestricted (Westland Water District, 2007). Certain vegetables have shallower
root depth zones. The model used to predict COPC concentrations in site soil
operates on the assumption that concentrations in soil decrease with increasing
soil depth (concentrations attenuate with increasing migration below the soil
surface). Therefore, use of a soil depth of 6 inches bgs in the model to predict
soil concentrations is expected overestimate the actual exposure level for most
crops.

. Although the bioaccumulation pathway for wildlife was evaluated for the toxic air
criteria pollutants, HPAHSs, and especially VOCs, are not expected to
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bioaccumulate to significant levels in plant materials. Therefore, minimal
exposure to wildlife (and humans) that consume plants or crops is likely to occur.
Although plants can absorb PAHs from soils through their roots, and translocate
them to other plant parts such as developing shoots, both LMW and HMW PAHs
are microbially degraded. Uptake rates are generally governed by PAH
concentration, PAH water solubility, soil type, and PAH physicochemical state
(vapor or particulate). Lower molecular weight (LMW) PAHs absorbed more
readily than higher molecular weight (HMW) PAHSs (U.S. EPA, 2007). All but one
of the eight site-related PAHs is an HMW PAH.

Concentrations of PAHSs in plants are generally much lower than in co-located
soil, and paired plant tissue and soil samples are often poorly correlated because
of deposition and absorption of atmospheric PAHs (U.S. EPA, 2007). Readily
available soil to plant uptake factors in EPA’'s EcoSSLs guidance derived from
measured data range from 0.11 to 0.31 for the HPAHSs associated with the site,
demonstrating a low potential for bioaccumulation in plants (U.S. EPA, 2005).

. For the toxic air pollutants, the soil and air benchmarks are primarily based on
studies for mammals (see Table 7). This may over- or under-predict the potential
level of impact to birds.

. Air concentrations from studies reviewed for benchmarks (Table 6) were
converted to pg/m?® from ppb or ppm using U.S. EPA’s recommended conversion
factors presented on the Air Quality Standards website, when the conversion was
not already provided by the study author. The conversion factors used in the
studies for which the unit conversion was already performed may deviate slightly
from U.S. EPA’s recommended factors.

o A quantitative evaluation could not be performed for all COPCs and media due to
a lack of appropriate benchmarks.

Results and Conclusions

As demonstrated in Tables 2 through 5, all air and soil concentrations predicted for the COPCs
identified for the site are below the available corresponding screening benchmarks, with the
exception of ozone. However, regional ozone levels are expected to decrease as a result of the
ozone precursor offsets provided by the Applicant, as discussed in the previous portion of this
response, Impact of Colusa Generating Station on Ambient Ozone (see page 1-1). Most
predicted site concentrations are orders of magnitude below the screening benchmarks.

Based on the findings of this supplemental analysis and the fact that a conservative approach is
taken towards the uncertainties regarding estimation of exposure and effects err on the
conservative end, operation of the proposed CGS is not expected to have any impact on
agricultural resources or operations. Furthermore, no adverse effects to the plant and animal
communities that may be present in the vicinity of the site or humans that consume locally
grown produce are likely to occur.
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through the telephone system or via fiber-optic connections. Neither of these is considered a
source of interference to facilities outside the plant. Hand-held radio system channel
frequencies will also be coordinated with all local in-use frequencies, as required by the local
jurisdiction to avoid any interference issues.

No interference mechanism to local GPS or laser-based systems is identified, due to the
extremely high frequency (typically in the Gigahertz range) and/or line-of-site nature of those
systems. lItis noted that all new power plants utilize such technologies internally, such as GPS
clock synchronization for the plant control system and laser levels for aligning equipment, with
no observable interference effects even with very close proximity to high-energy electrical
systems.

The following is an excerpt from the Colusa Application for Certification, including Table 5.3-2:

“These results of the EMF analysis are shown in Table 5.3-2, and indicate that the maximum
magnetic fields seen after the addition of the E&L Westcoast, LLC Colusa project are located
where the existing four 230 kV lines are cut and looped into the CGS switchyard. Table 5.3-2
shows magnetic and electric fields generated by the existing PG&E transmission system and
the interconnection to the CGS. It shows the fields generated under existing maximum line
loading and after addition of the CGS. It also shows the field strengths at a point 250 feet away
from the lines.

The highest value calculated was 85.0 milligauss (mG) at the point of intersection of the PG&E
transmission lines and the new lines looping into the new CGS switchyard. The corresponding
maximum electric field at this location was 0.88 V/m. As one moves away from this location,
both fields degrade rapidly. For example, at a distance of 250 feet from the point of maximum
field strength, the magnetic field is reduced to 3.8 mG.

The results show how all of the fields degrade rapidly with distance from the lines. Since the
nearest permanent residence is approximately 1.7 miles from the proposed project, magnetic
and electric fields generated by the transmission lines are essentially negligible both before and
after development of the CGS.

Table 5.3-2
EMF and Electric Fields
PG&E Transmission Lines CGS Interconnect
Circuits Circuits Maximum
Before North After Before South After Before After Value
Units Max 250 Max 2500 | Max | 2500 | Max | 250" | Max | 250" | Max | 250" | Max | 250

Magnetic Field MG 15.0 1.94 112 13 150 | 194 | 439 28 NA NA 399 | 446 | 83.0 38
Electric Field Vim 09 0.034 09 0034 | 09 (0034 09 |0.034 - - 0.88 | 0.20
Iote:
250" =ar 2 distance of 250 feet

Conclusion

No significant EMI mechanisms have been identified within a typical power plant facility which
could potentially disrupt or otherwise interfere with communications or other EM based devices
and systems outside the plant boundary. This is reflected in the lack of U.S. standards
governing any such emissions, as well as the lack of any significant anecdotal references to
such phenomenon. It is noted that many existing power plant facilities are in very close
proximity to other facilities and businesses, with no observed EMI interference problems.
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4, LAND USE

Based on the analysis presented in the AFC, the project is not expected to result in any
significant unmitigated impacts. In the absence of any significant impacts on surrounding
properties, the project would not be expected to negatively affect the value and marketability of
any such properties, including those specifically identified. Specific areas of possible concern
are addressed in detail in the AFC, and briefly summarized below.

Land Use Compatibility

As stated in Section 8.4.2.2 of the AFC, the project is consistent with existing land uses in the
area, which include the PG&E Compressor Station, transmission lines and natural gas lines.
Colusa County also supports locating power plants in proximity to these resources.

Visual Impacts

As indicated in the AFC, the project would not have significant visual impacts. In Section 8.11.2.3.2
of the AFC, impacts were evaluated impacts from Key Observation Points (KOPs), which
included two points (identified as KOPs 1 and 2) located near Parcels 1 and 15 referenced in
the comment. The less-than-significant impact determination was based on several factors,
including the project’s distance to these properties; a high degree of modification to the natural
setting from the PG&E Compressor Station and existing transmission line corridors; and back
dropping of the project by the nearby topography.

Noise

As presented in Section 8.5.2.2 of the AFC and in the response to Item 2 above, the project
would increase daytime noise levels by an imperceptible amount. Interior noise levels with the
“windows open” at night would also not be significantly impacted by power plant noise. The
power plant noise levels would not exceed exterior criteria at the closest residences as
established by Colusa County.

Air Quality

As discussed in Section 8.1 of the AFC, and elsewhere in this response, the project is not
expected to result in any significant impacts to air quality that might affect the use and
enjoyment of properties in the vicinity of the project. Operation of the project is not expected to
have any impact on agricultural resources or operations. Furthermore, no adverse effects are
likely to occur to the plant and animal communities that may be present in the vicinity of the site
or humans that consume locally grown produce.

Public Health

As presented in Section 8.6 of the AFC, a complete health risk assessment (HRA) was
conducted to analyze potential impacts to public health associated with the project. The
conclusions of the HRA are that the health effects impacts of the proposed project are well
below all significance thresholds established for purposes of analyzing such impacts.

Traffic and Transportation

As set forth in Section 8.10 of the AFC, while construction activity will perceptibly increase the
level of traffic in the area at certain times of day, these increases will be temporary, and in any
event are not predicted to significantly affect the level of service of any affected roadways.
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Traffic impacts associated with operations of the plant (approximately 30 full-time employees)
will not significantly impact surrounding roadways.

Conclusions

Based on the foregoing, and the detailed analysis of these and other areas presented in the
AFC, the project is not expected to negatively affect the referenced property (Parcels 1 and 15).
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